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Let »•, x—ay, v—by, x—cy denote the four numbers required; then must 
,4 + (,—a,/Y + (i-by)* + {x-cy)* = D . . . . (1). 

Expanding and arranging the terms according to the terms of .r, we 
have ic i -i(a+b+c)x 3 y+6(a i +b* +c*)x*y*-i{a i +/,* 4r s )<y + (« 4 -+6* +r*) 
//'— D ....(2); or, putting « + 6+c=»n, <?*+/>* -R< 8 =>;. « s + £' +<•■' =y>, 

« < +S*+c*=y, 4.r 4 — imx !t y + Hiix i y i — ipxy* +qy* — D . . . .(4). 
Putting (4)=[2a!* — w3y+}(6»— 7«*)//*J*, expanding and reducing, we 
. , ^ (6w-w 8 ) 8 - 16? 

y ~ 8;n(6n-w 8 )-64/> ' 

= [6(« 8 +& 8 +f 8 ) -(r+^ + c) 8 ] 8 -lfi^ t +/>' +^) 

8(^ + ^ + e)[6(rt 8 +* 8 +<' 8 )-(^ + * + <') i! J--(i4(^ 3 +/>. ; '+r f ) " 

x 199 

If a=5, i=2, <?=1, then — = _ ,and we may take .r=199,j/= — 72. 

These values give the numbers 199, 271, 343, and 55.'). 

.-. 199» + 271 i +343«+559« = 344l62 8 . 

14. Proposed by SYLVESTER ROBINS, North Branch Depot, New Jersey. 

Find initinl terms in each of three inllnite series of prime, inteor il. rati >n il. 
scalene triangles, wlu-re 9 shall be the base, arid the other twi sides of every term 
shall have a constant difference. 

Solution by ARTEMAS MARTIN, LL D , U. S. Coast and Geidetio Surrey 03 je, Washing- 
ton, D. C. 

Let x+\d and r—hd be "the other two sides;" then the area of the 

triangle is n/[(,?+4.J)(4£— bd)(±i + id)(*— H)], which must be rational, or 

(201-^ 8 )^ ! -20})=D ....(I). 

Put 20J-Jrf 8 =c*e>, then (1) becomes ef>*-20J) = D . . . .(2). 

t'ut ^7- 8 -20i)= ■£ (r + 4*) 8 , then we get a— t^^ip. 

Now tnjt—p* may have any value, positive or negative, that will ex- 
actly divide the numerators of the expressions for x+ \d ami a — \d- 

It is plain that d must be an odd number, and it must be less than 9, 
and therefore can not be greater than 7. 

I. — Take d=l, then e=5, and .fy 8 <sp=l will satisfy this case. The least 
values of p and q are p=2, <j=l, which give 40 and 41 for "the other two 
sides." Therefore the sides of the first triangle of the series having 9 for bases 
and a constant difference of unity between the other two sides are 9, 40, 41. 

II. — When rf=3, we have the numerator of x+id=6eq t +3p i =X 
(2<?? 8 -f-/> 8 ), and the numerator of x- \d=Zeq t + 6/> 8 =3(eq* +2pM,both of which 
are al way's divisible by 3 whatever the valaes of p and q; hence there can not 
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lie ''prime, integral, rational, triangles" having 9 for base and 3 for difference 
of the other two sides. 

111. — When </=5, then e=H. In this case take 14//* xp* -2; the least 
values of p and q are p=±, y=l, and wo find the sides of tho first triangle in 
this case to be 9, 60, 65. 

IV.— When rf=7, then e=2, and 2y» rp i = l will give the required result?. 
Taking />=1, y=l, we find the sides of the first triangle to be 9, 10, 17. 

II. Solution bj the PROPOSER. 
I. Let 9, x— J, * + J be sides of a rational a . 

Then (r + 4J)(r— 4J)5x4=Q of area. 5(./ s — 20j) = □. 
Key-v/5=f, ', ??, V,', SSI, fiS!, 4c. 
5x4* + l*=81, I. A 9 40 

5x17* +2* = 1449, II. !t 724 

5 X 72 s H- 9* =26001, III. 9 13000 

5 X 305* + 38 11 =46656!), IV. 9 233284 

5 X 1292' + 161* =8372241, V. !l 4186120 

Let 9, x— 2*, .c+2i-sidos of A. {c + 4i)(.i— 4^)7x2 = O. 
14(*'-20})=o. Key=yi4=?, J, V, V ■ • VA ■ ■ V,W • • 1Htti,&e. 
9x15=135, I. A9 65 
9X449=4041, II. 9 2018 
'.•X 13455= 121095, III. 9 60545 
9X403201=3628809, IV. 9 1814402 

9x11082575=108743175, V. 9 54371585 

Let 9, -<— 34. and r + 3i=sides of ^. 
(.f+4J)(.r-4i)8xl=0. 2(^-20')= O. 



II. 



41, 
725, 
13001, 
233285, 
4186121, <fce. 



70, 
2023, 
60550, 
1814407, 
54371590, &c. 



lit. 



Kt»V=l '>= ' * ' '"' «l »» *3» 511 i>.„ 
* v . I - — l> *, S, 1*, «», Ivi !«»• (HI *- C - 



5* +2=27, 
12* + 3* +0=153, 
29* + 7* + I s =891, 
70* + 17* + 2* =5193, 
169 s +41* +5* =30267. 



I. A 9 
II. 9 



III. 

IV. 

V. 



9 
9 
9 
9 



10 

73 

442 

2593 

15130 

8S201 



17, 

80, 

449, 

2600, 
15137, 
88208, <&„ 



4 ).•<•' +JJ' + 12-' = 1761 U, VI. 
P. S. BKItO refers to the proposer's article on pp. 262-3 of August Monthly. 



PROBLEMS. 



20 Propond by B. H. ZERR, Printiptl of High School, Stiuaton, Virginia. 

Kind two integral nuoabers, whose sum, difference, and differ.-nce of their 
►quaies shall rath lie a square, cube and fourth power. 



